A known alkaloid (+)-chenabinol (1) and two new secobisbenzylisoquinoline alkaloids were isolated by standard chromatographic methods from the root bark of Berberis vulgaris L. The structures of the new alkaloids, named berkristine (2) and verfilline (3), were established by spectroscopic (including 2D NMR), and HRMS (ESI) methods. The alkaloids were tested for their inhibition activity of human cholinesterases and prolyl oligopeptidase. Compound 1 inhibited human butyrylcholinesterase with an IC 50 value of 44.8 ± 5.4 µM.
Our previous phytochemical investigations of Berberis vulgaris L. (family Berberidaceae) led to the isolation and identification of a new isoquinoline-isoquinolone dimer named berbanine [1] . In the present work we report revised NMR data for the known alkaloid (+)-chenabinol (1) isolated from B. vulgaris for the first time ( Figure 1 ). Additionally we report the isolation and structural identification of two new secobisbenzyl-isoquinoline alkaloids named (-)-berkristine (2) and (-)-verfilline (3) (Figure 1) . The cholinesterase and prolyl oligopeptidase inhibition activities of the isolated compounds were tested. The NMR spectra of structure 1 ( Table 1 ) revealed signals of twenty-four aromatic carbons and ten aromatic protons forming together four aromatic rings. The aliphatic parts of 1 were more complicated due to many overlapped signals. Three structural fragments linked by two ether bridges were observed. The position of the first ether bridge (C8-O-C7´) was determined on the basis of NOESY correlations from H8´ to H1 and to C7-OCH 3 156.2 N2-CH 3 44.9 2.45 s 1, 3 N2´-CH 3 41.9 2.47 s 1´, 3´ C6-OCH 3 55.9 3.76 s 6 C7-OCH 3 60.1 3.34 s 7 C6´-OCH 3 56.0 3.89 s 6´ a HMBC correlations, optimized for 8 Hz, are from proton(s) stated to the indicated carbon two or three methoxy groups, respectively, and finally two methyl groups, possibly deshielded by nitrogen, and two methyl groups bonded to an aliphatic carbon. Small discrepancies between structures 2 and 3 were obviously caused by an extra methoxy group at C7´ of compound 2, which corresponds with the difference (14 Da) shown by the HRMS molecular ion peaks. Analysis of the 2D NMR spectra (gCOSY, gHSQC, gHMBC and NOESY) uncovered the presence of two isoquinoline moieties connected with two aromatic rings and piperidin-4-one. Key structural correlations are shown in Figure 2 .
Structures 2 and 3 contain two chiral centers. The signals neighbouring carbon C2´´ were coupled as doublets with half the integral intensity than the remaining ones. This coupling was explained by the presence of two diastereomers. For both of them, the C1´ chiral center configuration was identical and the peaks of all neighbouring atoms had the same chemical shifts, which resulted in the coalescence of signals. The absolute configuration of chiral center C1´ was determined by comparison between the observed {2: The isolated alkaloids, when sufficient was available, were tested for their acetylcholinesterase (AChE), butyrylcholinesterase (BuChE) and prolyl oligopeptidase inhibitory activities (POP) ( Table 3 ). Unfortunately, compounds 2 and 3 were considered inactive (IC 50 > 50 μM), but 1 showed inhibition of BuChE comparable with standard berberine with an IC 50 value of 
Isolation of compounds:
The detailed plant extraction and column chromatography of a summary alkaloidal extract is described in our previous report [1] . MS (ESI) and TLC of fraction H (25.7 g) and CH (11.33 g) revealed unknown minor components. 
AChE, BuChE and POP assays:
The same procedures were used as in our previous report [6] .
(+)-Chenabinol (1) {(S)-2-(4-((7-((6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydroisoquinolin-8-yl)oxy)-6-methoxy-2-methyl-1,2,3,4-tetrahydroisoquinolin- 
